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CATV system 



The invention relatK to a CATV system comprising a p 
secondary station, the CATV system having a frequency band with a plurality of substantially 
equally spaced and sized frequency chamiels, the CATV system being arranged for 
transmitting data signals in at least part of the frequency channels from the priinaiy station to 
the secondary station, the secondary station comprising acquire mppTic for acquiring a 
frequency channel in which at least part of the data signals are transmitted, the acquire means 
being arranged for scanning the fiequMcy band in frequency steps from a starting frequency 
until a frequency channel carrying data signals is found. 

The invention also relates to a secondary station for receiving data signals in a 
frequency band from a primary station, the frequency band having a plurality of substantially 
equally spaced and sized frequency channels, the data signals being received in at i^^:psutt - i^''" 
of the frequency chamiels, the secondary station comprisihg acquire means for acquiring a 
frequency channel carrying at least part of the data signals, the acquire means being arranged 
for scanning the frequency band in frequency steps from a starting frequency until a 
frequency channel carrying data signals is found. 

The invention further relates to a method of acquiring a frequency channel 
carrying data signals, the frequency channel being comprised in a frequency band with a 
pluraliiy of subsianciaUy equally spaced and sized ftsqaaicy channels, the method 
comprising the step of scanning the feequency band in frequency steps from a starting 
frequency until a frequency channel carrying data signals is found 

A C1\TV system according to the preamble is known from the docuineat 
entitled "Data-Over-Cable Service Interface Specifications, Radio Frequency Litssi&ge i ^: 
Specification, SP-RHvLl-WOl-PSlOOS". This documenr descdbes a so-called DOCSIS 
con^liant CATV system comprising a cable modem tenrdnarion system (CMTS) as (part of) 
a primary station and cable modems (CM) as (past of) secondary starions. Cable modems are 
devices that allow lugh-speed data access to e.g. the Ihtemet via a cable television (CATV) 
networic While similar in some respects to a traditional analog modem, a cable modem is 
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2 29.09.2000 
significantly more powerful, capable of delivering data approximately 500 rtmA <f faster. 
Cunent Ihteriiet access via a 28.8-. 33.6-, or 56-kbps modem is referred to as voiceband 
modem technology. like voiceband modems, cable modems modulate and demodulate data 
signals. However, cable modems incwpOTatc more functionality suitable for today's Wgh- 

5 speed iatemet sendees. In a CATV system, data from the CATV network to the user is 

referred to as downstream, whereas data from the user to the CATV network is lefrtred to as 
upstream. Prom a user perspective, a DOCSIS-compliant cable modem is a 64/256 QAM RF 
receiver capable of delivering up to 30 to 40 Mbps of data in one 6-MH2 cable: chanft^:This.. . 
is ^proximately 500 times faster than a 56-kbps modem. Data from a tiser to the n^o* is' 
10 sent in a flexible and programmable system under control of the headend or primary station. 
ITie data is modulated using a QPSK/16 QAM transmitter with data rates from 320 kbps vp • 
to 10 Mbps. 

Because some cable networks are suited for broadcast t^evision services, 
cable modems may use either a standard telephone line or a QPSK/16 QAM modem over a 
15 two-way cable system to transmit data upstream from a user location to the network. When a 
telephone line is used in conjunction with a one-way broadcast network, the cable data 
system is referred to as a telephony return interface CTEU) system. In this mode, a satellite or 
wireless cable television nenvotk can also function as a data network. 

At the cable headend, data from individual users is mtered by upstream 
20 demodulators (or telephone-retum systems, as appropriate) for further processing by a cable 
modem termination system (CMTS). A CMTS is a data switching system specifi 
designed to route data from many cable modem users over a multiplexed network in^tfecei ' ! 
likewise, a CMTS receives data from the Ihtemet and provides data switching necessary to 
route data to the cable modem users. Data from the network to a user group is sent to a 
25 64/256 QAM modufetor. The result is user dm modulated into one 6-MHz chaiind.wMch« 
the spectrum allocated for a cable television channel such as ABC, NBC. or TBS for 
broadcast to all users 

A cable headend comhines the downstream dara channels with the video, pay- 
per-view, audio, and local advertiser programs that are received by television subscribers. 
30 "Die combined signal is then transmitted throughout the cable distribution network- At the 

user location, the television signal is received by a set-top box, while user data is separately 
received by a cable modem box and sent to a PC. 

The known CATV system has. in the downstream direction, a frequency 
passband comprising a plurality of substantiaUy equally spaced and sized (6 MHz) frequency 
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channels. This frequency band has a lowor edge between 50 and 54 MHz and an iqjpcr edge . 
that is implementarion-dependent but is typically in the range of 300 to 864 MHz. Within that 
frequency band, (NTSC) analog television signals may be present, as well as other 
naixowband and wideband digital signals* All these signals are transmitted in 6^MHz 
frequency channels. Some of these frequency channels may carry data signals which'aze of 
interest for the secondary stations. On initialization or after signal loss, a secondary station 
has to acquire such a downstream frequency channel. For tins purpose, the seGondar]^;^tartS€^ 
has acquire means which has non- volatile storage in which the last operational parar^ 
(related to the last used downstream frequency channel) arc stored and which first tries to re- 
acquire this downstream frequency chaimel (the starting frequency). If this ftils, tbt acquire 
means must begin to continuously scan the downstream frequency band until it finds a valid 
downstream frequency channel. A valid downstream fi-aquency channel is a downsneam 
frequency channel which caxiies a downstream data signal and for which die secondary 
station was able to synchronize the QAM symbol timing, synchronize the FEC framing, 
synchronize the MPEG packetization and to recognize the SYNC downstream MAC 
messages. This process of scaiming the downstream frequency band until a valid downstream 
frequency channel is found may take a considerable time, e.g. up to more than 1 hour. 
Hie kiown CATV system handles the process of acquiring a downstream frequency channel 
in a relatively inefficient and time-consuming way. 

It is an object of the invention to provide a CATV system, whidi handles the . 
process of acquiring a downstream frequency chanriel in a more 
way. This object is achieved in the CATV system according to the invention, which is 
characterized in that the frequency steps are substantially equal to the bandwidth of the 
frequency channels. The invention is based upon the tecognition that the known process of 
acquiring a downstream frequency channel by scanning the frequency band in relatively 
small frequency steps (of e.g. 200-250 kHz) is v^ time consuming because of the 
following: Figure 3 shows a frequency channel 10 which is centered aromid a center 
frequency of 400 MHz. The lower edge of this 6 MHz sized frequency channeH 
at approximately 397 MHz. The upper edge of this frequency chaxmel 10 is located at 
approximately 403 MHz- The frequency channel 10 is divided in three different regions 20, . 
22 and 24, which regions are syxnmetcically located around the center frequency. Region 20 . 
is located near the lower and upper edges of the frequency channel 10, region 24 is located 
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near the center frequency and region 22 is located in between the iBgioM 

quality of a signal within a ftequency channel 10 is fiequency dependent in such a way that 

within region 24 the acquire means are able to acquire the ftequency channel 10 te^ 

fast because die quality of the data signal is good witfaio this region 24. Pmi^n^^^^^l^^ 

5 quaKtyofthedatasignalintheiegion20issobadthattheacqiiiremeanscanquicWy 

detennine that it is not possible to acquire a frequency chaimd. Within the rc^^^ ... 

quaUty of the data *giml is not good enough for the acquire meaiu! to acquire a ft^ 

channel but die quality is also not bad enough for the acquire means to quicWy dedde that it 
is not possible to lock on to this ficquency. Experiments have shown that it may take up to 3d 
10 minutes for a fasquencywidiin the region 22 before the acquire mean^ 

cannot acquire a frequency channel 10 at this frequency. By using frequency steps which are 
substantiaUyequaltodiebandwiddiof diefrequencychannels 10 the acquire means can 

avoid the regiom 22 within the frequency channels 10. avoiding ±e time-consuming at^ . 
to acquire a frequency channel 10 at f«»queiicies within the 

frequency usuaUy is positioned within the region 24 of a frequency chaanftl 1 0. Hie starting 
frequency may be the last known good frequency or a preprogrammed frequency, it is not 
possible to acquire a frequency chamid 10 at the starting frequency the acquire nfeafSy^^S^/^ 

to acquire a frequency channd 10 at a frequency which is equal to the starting fre4n«^ 
6 MHz. etc. TTie frequency channels 10 are usually positioned very close to one another in 
the frequency band42 (see Figure 2). Hence, by stepping thit>ugh the frequency band 12 in 
frequency steps which ate substantially equal to die bandwiddi of die frequency channels 10 
(e.g. 6 as in the case of the known CATV system) the acquire means are likely to step 
from a region 24 in a first frequency channel 10 to a region 24 in anodier frequency channel 
10, avoiding the regions 22. 

An embodiment of die CATV system according to the invention is 
characterized in diat die acquire means are aiianged for decree , 

Steps when no frequency channel carrying data signals can be found When it is not^ ~ 
to acquire a frequency channel by stepping dm>ugh die frequency band wirfi die relatively 
large frequency steps as discussed above (for example because the starting frequency was not 
located wifliinaregion 24 of a frequency chamiel) it is stiU possible to locate and acajat^^i • 
frequency channel by scamiing die frequency band in relatively smaU frequency s.^ 0^ for' ' ' 
example, 200-250 kHz. 

An embodiment of the CATV system according to the invention is 
chatacterized in diat die primary station comprises a cable modem termination system and in 
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that the secondary station comprises a cable modem. The invention may be advantageously 
used in a CATV system which siq>ports the use of cable modems. In such a system, the 
primary station may be a head end which compiises a cable modem cemiinadon system and 
the secondary stations may be stand-alone cable moden;is or set-top boxes and television 
5 receivers havipg an integrated cable modem. The cable modem and the cable modem 
lamination system may comply to the DOCSIS-standard (a^ described in the above 
document) or to the so-caUed EURO-DOCSIS-standazd or to the D VB-RC standard. 

10 The above object and features of the present invention will be more apparent 

from the following description of the preferred embodiments with reference to the drawings, 
wherein: 

Figure 1 shows a block diagram of an embodiment of die CATV systern V - ' 
according to the invention, 
IS Hguxe 2 shows schematically a fiequency band with a plurality of firequency 

channels, ^ < 

Figure 3 shows schematically a frequency channel. 

In the Figures, identical parts are provided with the same reference numbers. 



20 

The CATV system 8 according to Fig. 1 comprises a primary station or head . 
end 2 and a plurahty of secondary statioiis or iietwork terminatioiis 4. The primary station 
and the secondary stations 4 are interconnected via a CATV network 6. Hie CATV network 
may be a hybrid fibre/coax network or HFC network. The primary station 2 may comprise a 

25 cable modem termination system (CMTS) and the secondary stations 4 may coniprise cable 

modems (CM), Hie CMTS and the CMs may be DOCSIS-, EURO-DOCSIS OrDV^rJlG . CM'' 
compliant The CATV system 8 has, in the downstream directioii« a frequency passband 12 
comprising a plurality of stibstantially equally spaced and sized (6 MKc) frequency chazmels 
10 (see Figure 2 showing three frequency channels 10 centred aroimd 394> 400 and 406 

30 MHz, respectively). This frequency band 12 has a lower edge of 50 MEtz and an upper edge 
of 864 ME^. Within that frequency band 12, (NTSC) analog television signals may be 
present, as weD as other narrowband and wideband digital signals* All these signals are 
transmitted in 6-MHz frequency channels. Some of these frequency channels may carry data 
signals which axe transmitted from the primary station 2 to (at least part of ) the secondary 
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Stations 4. On initialization or after signal loss, a secondary station 4 has to acquire such a 
downstream fiequency channel. For this purpose^ the secondary station has acquire means 
(not showm) which has non-volatile storage in which the last operational parameters (related ^ 
to the last used downstream frequency chaiuiel or a preprogrammed frequency) axe stored 
5 and which first tries to re-acquite this downstream ftequency chaimel (the starting 

frequency). If this fails, the acquire means must begin to continuously scan the downstream 
frequency band until it finds a valid downstream ftequeocy channel. A vaUd do^vris^m' '^^^^^^^ 
ftequency channel is a downstream frequency channel which carries a downstream data 
_ signal and for winch the secondary station was able to synchronize the QAM symbol timing, 
10 synchronize the FEC framing, synchronize the MPEG packetization and to recognize the 
SYNC downstream MAC messages. 

The acquire means scan the frequency band 12 in frequency steps which are 
substantiaUy equal to the bandwidth of the frequency channels, i.e. 6 MHz in this example, 
from a starting frequency until a frequency channel 10 carrying data signals is found- In other 
15 implementations of the CATV system according to die invention the bandwidth of the 

frequency channels may be differoit, i.e. 8 MHz, and the fiequency steps have accordingly a 
different value. 

When it is not possible to acquire a frequency channel 10 by stepping through 
the frequency band 12 with the relatively large frequency steps as discussed above (for 
20 example because the starting frequency was not located within a region 24 of a fi^ura^ 
channel) it is still possible to locate and acquire a frequency chaimel 10 by scazming the 
frequency band in relatively small frequency steps of, for example, 200-250 kHz. Hence, the . 

acquire means decrease tfie size of the frequency steps when no frequency channel canyihg 
data signals is foundL 

25 The scope of the invention is not limited to the embodiments explicitly 

disclosed The invention is embodied in each new characteristic and each combination of 
characteristics. Any reference signs do not limit the scope of the claims. Hie worti 
"coii^>rismg" does not exclude the presence of other elements or steps than those listed in a 
claim. Use of the woid "a" or "an" preceding an element does not exclude the presence of a 

30 pluraliQ' of such elements. 
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CLAIMS: 



1. A CATV system (S) comprising a primazy stati<m (2) 

(4), the CATV system (8) having a frequency band (12) with a pl^^ . 
equally spaced and sized firequency channels (10), the CATV system (8) being arranged for 
transmitting data signals in at least pazt of the £requency channels (10) £rom the primary 
5 station (2) to the secondary station (4). the secondary station (4) conctprising acquire means 

for acquiring afrequency channel (10) in \i/bich at least part of the data signals are • ' j^-^ v 
transmitted, the acquire means being arranged for scanning the frequency band (12) in 
firequency st^s from a starting firequency until a frequency channel (10) carrying data signals 
is found, characterised in that the frequency steps are substandally equal to the bandwidth of 
10 the frequency channels (10). 

2. The CATV system (8) accoidiBg to claim 1, characterised in that the acquire 
means are ananged for decreasing the size of the frequency steps when no frequency channel 
(10) canying data signals can be found. 

3. The CATV system (8) according to claim! or 2»cliaiacteri2ed in that t^^ 
primary station (2) con^ses a cable modem t^cmination system and in that the secondary 
station (4) coir^sdses a cable modem. 

20 4. The CATV system (8) according to claim 3, characterized in that th^ 

modem texmination system and the cable modem are DOCSIS-compliant 

5. A secondary station (4) for receiving data signals in a frequency band (12) 

from a primary station (2), the frequency band (12) having a plurality of substantially equally 
25 spaced and sized frequency chaimeis (10), the data signals being recdved in at least 
the frequency channels (10), the secondary station (4) comprising acquire means for 
acquiring a frequency channel (10) carrying at least part of the data signals^ tiie acquire 
means being arranged for scanning the frequency band (12) in frequency steps from a starting 
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frequency until a frequency channel (10) carrying data signals is found, diaraictenzed in that 
the frequency steps are substantially equal to the bandwidth of the frequency channels (10), ... 

6. The secondary station (4) according to claim 5, characterized in that the 

5 acquire means are arranged for decreasing the size of the frequency steps when no frequency 
channel(lO) carrying data signals can be found. 

7. The secondary station (4) according to claim 5 or 6, chaxactetized in that the 
secondary station (4) comprises a cable modem. 

8. The secondary station (4) according to claim 7, charactexized in that the cable 
modem is a DOCSIS^ompliant cable modem. 

'*.•.*'. 

9. A method of acquiring a frequency channel (10) carrying data signals^ the 
15 frequency channel (10) being comprised in a frequency band (12) with a plurality of 

substantially equally spaced and sized frequency chaimels (10), the method comprising the ^ » 
step of scanning the frequency band (12) in frequency steps fix>m a starting frequency until a 
frequency channel (10) carrying data signals is found, characterized in that the frequency 
steps are substantially equal to the bandwidth of the frequency chaimels (10). 



20 



10. The method according to claim 9, characterized in that the method further 

con^rises the step of decreasing the size of the frequency steps when no frequency channel 
(10) carrying data signals can be found. 
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ABSTRACT: 



The CATV system (8) accordiug to the invention comprises a primary station 
(2) and a secondary station (4), The CATV system (8) has a firequency band (12) with a 
plurality of substantially equally spaced and sized frequency channels (10)» Tlie CATV 
system (8) is arranged for transmitting data signals in at least part of the frequency channels 
(10) fiom tbe primary station (2) to the secondaiy station (4). The secondary starion (4) 
comprises acquire means for acquiring a frequency channel (10) in which at least part of the 
data signals are transmitted. The acquire means are arranged for scanning the frequency band 
(12) in frequency steps which are substantially equal to the size of the frequency channels 
(10) from a starting frequency until a fi^uency channel (10) carrying data signals is found 
In this way it is possible to acquire a frequency chaimel (10) relatively fasL 



Fig. 2 
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